Malaya Journal of Matematik, Vol. 9, No. 1, 760-764, 2021 


https://doi.org/10.26637/MJM0901/0134 


Applications of Smarandache fuzzy minimal open 
semirings 
J. Mahalakshmi" and M. Sudha? 


Abstract 

In this disquisition, the concepts of .7-fuzzy-minimal-open, .7-fuzzy-minimal-closed, .7-fuzzy-maximal-open, 
-/ -fuzzy-maximal-closed semirings are instigated. Moreover, the ideas of .7-fuzzy-semiring-minimal-regular,.7- 
fuzzy-semiring-minimal-o-regular, .7-fuzzy-semiring-minimal-normal spaces and .7-fuzzy-semiring-minimal-c- 


normal spaces are introduced and examined. 
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1. Introduction 


Numerous articles on minimal and maximal open and closed 
sets in classical topology is found in literature due to F. Nakoaka 
and N. Oda in [5], [6] and [7]. Later B.M. Ittanagi and R.S. 
Wali [3] extended such sets to fuzzy topological spaces. There- 
after, S. S. Benchalli, B. M. Ittanagi and R. S. Wali [2] pro- 
pounded the notions of minimal 7p, minimal c-regular and 
minimal completely regular spaces. The perception of min- 
imal c-normal spaces was pioneered in [1]. In this paper, 
some of the applications of .“-fuzzy minimal open semirings 
like .W-fuzzy-semiring-minimal-regular, .7-fuzzy-semiring- 
minimal-o-regular .7-fuzzy-semiring-minimal normal and 
-/ -fuzzy-semiring-minimal-c-normal spaces are initiated and 
their properties are analysed. 
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2. Preliminaries 


Definition 2.1. [4] Let S be a.Y-semiring. A family .Y of .Y- 
fuzzy semirings on S is termed Smarandache fuzzy semiring 
structure (briefly YY./-structure) on S if it satisfies the 
following conditions: 


(i) Os, 1s € FY, 
(ii) If Ay, Ao € Y, then Ay A Ay € FY, 
(iii) If A; € Y for each i € J, then VA; € 7. 


And the ordered pair (S, 7) is termed YF .-structure space. 
Every member of .” is termed .7-fuzzy-open-semiring and 
the complement of a .“-fuzzy-open-semiring is called an anti- 
-S -fuzzy-open-semiring (or a .-fuzzy-closed-semiring). 

The collections of all .“-fuzzy-open-semirings and .7- 
fuzzy-closed-semirings in (S, 7) are symbolised by YF OS 
(S) and AF E.S(S) respectively. 


Definition 2.2. [4] Let (S, 7%) be a .”Y.S/-structure space. 
Let A € I°. Then the .Y.¥./-interior of A is defined and sym- 
bolised as YF .S-int(A)=V{u:u<Aanduc SF COS 
(S)}. 


Definition 2.3. [4] Let (S, 7%) be a.“”Y.S-structure space. 
Let A € 1°. Then the .Y.F./-closure of A is defined and sym- 
bolised as. Y.F.A-cl(A) =A{u:u>Aand uc SFCS 
(S)}. 
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Definition 2.4. [4] Let S be a .7-semiring. If a .7-fuzzy 
semiring on S is a fuzzy point x,, then x, is termed .7-fuzzy 
semiring point on S. 

The collection of all .“-fuzzy semiring points on S is 
denoted by SF'SP(S). 


Definition 2.5. [9] If A and B are any two fuzzy subsets of a 
set X, then “A is said to be included in B” or “A is contained 
in B” or “A is less then or equal to B” iff A(x) < B(x) for 
all x in X and is denoted by A < B. Equivalently, A < B iff 
Ha(x) < Mp(X) for all x in X. 


Definition 2.6. [3] A nonzero fuzzy open set A (4 1) of a 
fuzzy topological space (X,T) is said to be a fuzzy minimal 
open (briefly f-minimal open) set if any fuzzy open set which 
is contained in A is either 0 or A. 


Definition 2.7. [3] A nonzero fuzzy closed set B (4 1) ofa 
fuzzy topological space (X,T) is said to be a fuzzy minimal 
closed (briefly f-minimal closed) set if any fuzzy closed set 
which is contained in B is either 0 or B. 


Definition 2.8. [3] A nonzero fuzzy open set A (4 1) of a 
fuzzy topological space (X,T) is said to be a fuzzy maximal 
open (briefly f-maximal open) set if any fuzzy open set which 
contains A is either | or A. 


Definition 2.9. [3] A nonzero fuzzy closed set B (4 1) ofa 
fuzzy topological space (X,T) is said to be a fuzzy maximal 
closed (briefly f-maximal closed) set if any fuzzy closed set 
which contains B is either | or B. 


3. ./-Fuzzy-Semiring-Minimal-o-Regular 
Spaces 


In this section, the perception of .Y.4.%-min-o- 
r spaces is pioneered and some attributes concerning this 
concept is explored. 


Definition 3.1. Let (S,,.%) and (Sz, .%) be any two YF .S- 
structure spaces. A function f : (S1, .“) > (S2, -%) is said 
to be Y.F./-structure continuous (simply .7-continuous) if 
foreach A € SFOS (S2) (resp. FCS (S2)), f(A) € 
S FOS (S\) resp. AF C.S(S1)). 


Definition 3.2. Let (S,,.“,) and (S2, 4) be any two YF .S- 
structure spaces. A function f : (S,, .“) + (S2, %) is termed 
SF S/-structure-open (resp. .~.F./-structure-closed) if 
f(A) € SFOS (S2) (resp. AF CL (S2) ) for every A € 
SFOS (S) (resp. SF CS(S1) ). 


Definition 3.3. A proper .7-fuzzy-open-semiring A of a 
S F- S-structure space (S, .”) is termed .Y-fuzzy-minimal- 
open (briefly .Y.¥ -minimal-open)-semiring if any .-fuzzy- 
open-semiring which is contained in A is either Os or A. 


Definition 3.4. A proper .7-fuzzy-closed-semiring pu of a 
S F- S-structure space (S, ) is termed .Y-fuzzy-minimal- 
closed (briefly .Y .¥ -minimal-closed)-semiring if any .7-fuzzy- 
closed-semiring which is contained in p is either Os or LL. 
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The family of all .7-fuzzy-minimal-open (resp. .7-fuzzy- 
minimal-closed) semirings in (S,.%) is denoted by SFM;O(S) 
(resp. SFM;C(S)). 


Definition 3.5. A proper .7-fuzzy-open-semiring A of a 
S F SF -structure space (S,.7) is termed .Y-fuzzy-maximal- 
open (briefly .W.¥-maximal-open)-semiring if any .Y-fuzzy- 
open-semiring which contains A is either 1s or A. 


Definition 3.6. A proper .7-fuzzy-closed-semiring ft of a 
S F SF -structure space (S,.7) is termed .-fuzzy-maximal- 
closed (briefly .”.4%-maximal-closed)-semiring if any .7- 
fuzzy-closed-semiring which contains w is either 1s or LL. 

The family of all .7-fuzzy-maximal-open (resp. .7-fuzzy- 
maximal-closed) semirings in (S,.”) is denoted by SFM,O(S) 
(resp. SFM,C(S)). 


Definition 3.7. A ./.#./-structure space (S,.%) is termed 
S -fuzzy-semiring-minimal-regular (in short YF .A-min-r) 
if for every x, € SFSP(S) and pw € SFM;C(S) such that x, 
HL, there exist y,6 € SFM;O(S) such that x, < y, u < 6 and 
7yq6. 


Definition 3.8. A ./.#./-structure space (S,.%) is termed 
SY -fuzzy-semiring-minimal-o-regular (in short YF .SA-min- 
o-r) if for every x, € SFSP(S) and u € AY FE.S(S) such 
that x, q LL, there exist y,6 € SFM;O(S) such that x, < y, 
U<dandyq6. 


Proposition 3.1. If a .7.4%.7-structure space (S,.%) is a 
SF S-min-o-r space, then (S,.%) isa SY. F.S-min-r space. 


Proof. Let x, € SFSP(S) and uw € SFM;C(S) such that x, 
q LL. Since every .~.#-minimal-closed-semiring is a .7- 
fuzzy-closed-semiring,  € AFG .S(S) such that x, dp. As 
(S,.7) isa. Y.F.S-min-o-r space, there exist y,6 € SFM;O(S) 
such that x, <y, u <6 and yq‘6. Hence (S,.7) isa ZF S- 


min-r space. 


Proposition 3.2. If a .”.%.7-structure space (S,.%) is a 
S F S-min-o-r space, then for every x, € SFSP(S) and u € 
S FOS (S) such that x, <u, there exists y € SFM;O(S) 
such that xy <<y< LF S-cl(Y) <p. 


Proof. Let x, € SFSP(S) and uw € AFOS(S) such that 
Xq <p. Then (ls—y) € YF ES(S) such that xy ¢(1s—p). 
Since (S,.7%) isa A.F.A-min-o-r space, there exist 7,6 € 
SFM;O(S) such that x, < y, 1s—p) < 6 and yq/6. Now yq 
5 implies y < (1s— 6). This implies. A. F.S-cl(Y) <<. LS FS- 
cl(1s — 6) = 1s—6 since (ls— 6) € AFES(S). Hence 
SF S-CUY) < (1s— 6). Also we have (1s — 1) < 6. This 
implies (ls —6) <u. Thus YF.S-cl(y) < (1y—6) <u. 
Therefore x, < ¥< SAF S-cl(Y) < yw. 


Definition 3.9. Let (S,, .“,) and (Sz, %2) be any two. YF .S- 
structure spaces. A function f : ($1, .“) > (S2, %) is termed 
S -fuzzy-semiring-minimal-closed (in short .Y.F.%-min-c) 
if f(A) © AF E.S(S2), Yo) for every A € SFM;C(S}). 


Applications of Smarandache fuzzy minimal open semirings — 762/764 


Definition 3.10. Let (S), 4) and (Sz, .%) be any two YF .S- 
structure spaces. A function f : (S1,-“1) — (S2,-“) is termed 
S -fuzzy-semiring-minimal-irresolute (in short A. .SA-min- 
ir) if f-'(A) € SFM;O(S,) (resp. SFM;C(S,)) for every 
A € SFM;O(S2) (resp. SFMjC(S2)). 


Proposition 3.3. Let (S|, .“) and (S2, .“%) be any two. YF S- 
structure spaces. Let f : ($1, 4) — (S2, %) be a bijective, 
SF SF-min-c and YF S-min-ir function. If (So, %) is 
a SF S-min-o-r space, then (S|, 4) isa AFSL-min-r 
space. 


Proof. Let x, € SFSP(S;) and let 4. € SFM;C(S1) such that 
x, GL. Since f is bijective, there exists y, € SFSP(S2) 
such that f(x,) = yn, which implies x, = f~'(yn). As f 
is SF .S-min-c, f(u) € SF CS(Sz) and x, ¢ M implies 
f (xa) (f(u). Hence yy ¢ f(u). Since (Sz, .%) isa AF S- 
min-o-r space, there exist y,6 € SFM;O(S2) such that yy < 7, 
f(u) < db andy q_6. 

As fis YF .S-min-ir, f—'(y), f~'(6) € SFM;O(S1). Now 
Yn < implies f~' (yn) < f~!(y). Hence x, < f—!(7). Also 
f(H) <6 implies p < f~!(5) and y q 6 implies f~'(y) ¢ 
f—'(6). Thus for every x, € SFSP(S)) and up € SFM,C(S)) 
such that x, qu, there exist f—'(y), f-1(6) € SFM;O(S;) 
such that 44 < f-l(y), w< fo!(8) and f(y) of f-(B). 
Hence ($1, .%) isa “AF-Lf-min-r space. 


Definition 3.11. Let (S), .“) and (Sz, .%) be any two YF .S- 
structure spaces. A function f : (S;}, .“) > (S2, %) is termed 
-/ -fuzzy-semiring-strongly-minimal-open (in short Y.F .S- 
s-min-o) if f(A) € SFMj;O(S2) for every A © SFM;O(S1). 


Proposition 3.4. Let (5S, .“) and (S2, .%) be any two. YF .S- 
structure spaces. Let f : ($1, .“) — (S2, %) be a bijective, 
SY F SF -structure continuous and .Y.Y./-s-min-o function. 
If (Sj, %) isa AFS-min-o-r space, then (Sz, .%) is a 
SF S-min-o-r space. 


Proof. Let yn € SFSP(Sz) and let u€ SFC S(S2) such 
that y, q LW. Since f is bijective, there exists x, € SFSP(S1) 
such that f(x, ) = yn, which implies x, = f~'(yn). As f is 
S F SF -steucture continuous, f-!(u) € AF-S (S,). Also 
yn 4H implies f—'(yn) q f-!(44). Hence xq qf! (1). 
Since (S}, .%) is a A F.SL-min-o-r space, there exist 
y,6 € SFM,O(S\) such that x, <y, f-!(u) <6 andy q6. As 
fis SF S-s-min-o, f(Y),f(6) € SFM;O(S2). Now xy <7 
implies f(xq) < f(y). Hence yq < f(y). Also f-'(u) <5 
implies u < f(6) and yq 6 implies f(y) q f(6). Thus for 
every yn € SFSP(S2) and u € YF C.S(S2) such that yy 7 
LL, there exist f(y), f(6) € SFMjO(S2) such that yy < f(Y), 
LU < f(6) and f(y) d f(6). Hence (S2, .%) isa AF .A-min- 


o-r space. 


Proposition 3.5. Let (5S), .“) and (S2, .%) be any two. YF S- 
structure spaces. Let f : (S}, .“) — (Sz, %) be a bijective, 
S F SF-structure-closed and .Y.Y.S-min-ir function. If (So, 
So) isa SF S-min-o-r space, then (S}, 4) isa AF S- 


min-o-r space. 
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Proof. Let x, € SFSP(S;) and let u€ AF ES(S,) such 
that x, q UW. Since f is bijective, there exists y, € SF SP(S2) 
such that f(x,) = yn, which implies x, = f~'(yn). As f 
is “FY S-structure closed, f(u) € A FCS(S2) and xz 
dH implies f(xq) q f(u). Hence yn ¢ f(t). Since (So, 
S2)isa S ¥.S-min-o-r space, there exist y,6 € SFM;O(S2) 
such that yp < y, f(u) < 6 and yq 6. As f is A FS- 
min-ir, f—'(y),f—'(6) € SFM;O(S)). Now yn < 7 implies 
f-'0n) < f7'(y). Hence x, < f7!(y). Also f(u) < 6 im- 
plies u < f~!(5) and yq6 implies f~'(y) q f—!(8). Thus 
for every x, € SFSP(S,) and p € A FE.S(S1) such that 
xq @ ML, there exist f—'(y), f~!(5) € SFM;O(S)) such that 
xa Sf 1), WS f1) and f(y) of f-!(8). Hence (51, 
SY,)isa AF S-min-o-r space. 


Definition 3.12. Let (S|, .%) and (S2, %) be any two YF .S- 
structure spaces. A function f : ($1, .“) > (S2, %) is termed 
SY -fuzzy-semiring-minimal-continuous (in short Y.F.Y-min- 
continuous) if f—!(A) € .YFOS(S)) (resp. AF EC.S(S}) 
for every A © SFM;O(S2) (resp. SFMjC(Sz2)). 


Proposition 3.6. Let (S,, .%,) and ($2, 2) be any two. AF .S- 
structure spaces. Let f : ($1, .“) — (S2, %) be a bijective, 
SY F SF -min-continuous and .Y.F .S-s-min-o function. If (S1, 
SY,)isa AF S-min-o-r space, then ($2, .%) isa AF S- 


min-r space. 


Proof. Let yy, € SFSP(S2) and let uw € SFMjC(S2) such that 
yn Au. Since f is bijective, there exists x, € SFSP(S,) 
such that f(x, ) = yn, which implies x, = f~'(yn). As f 
is YF.S-min-continuous, f—'(u) € AF ES(S1). Also 
Yn Ab implies f-'(yn) of !(41). Hence x, f-'(q). 
Since (Sj, .%) isa AF.S-min-o-r space, there exist 
y,6 € SFM;O(S\) such thatx, <y, f~!(u) <6 and yq/‘6. As 
fis AF S-s-min-o, f(Y),f(6) € SFM;O(S2). Now x, <7 
implies f(x.) < f(y). Hence yn < f(y). Also f-'(u) < 6 
implies u < f(6) and y q 6 implies f(y) q f(6). Thus for 
every yy € SFSP(Sz) and wp € SFMjC(Sz) such that yp q 
Ll, there exist f(y), f(6) € SFMjO(S2) such that yy < f(Y), 
Lu < f(6) and f(y) df (6). Hence (Sz, .%) isa AF .SL-min-r 


space. 


4. .-Fuzzy-Semiring-Minimal-c-Normal 
Spaces 


In this section, the ideas of Y.YF.Y -min-n and 
S F# SF -min-c-n spaces are instigated and some of their capti- 
vating properties are examined. Furthermore, an interesting 
characterisation involving .Y.F./-min-c-n space is obtained. 


Definition 4.1. A .1.#./-structure space (S,.%) is termed 
S -fuzzy-semiring-minimal-normal (in short YF ./%-min-n) 
if for every A, u © SFM;C(S) such that A q pw, there exist 
y,6 € SFM;O(S) such thata < y,u<dandyq6. 


Proposition 4.1. If a .”.%.7-structure space (S,.%) is a 
S F S-min-n space, then for every A € SFM;C(S) and pb € 
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SFM,O(S) such that A < p, there exists y € SFM;O(S) such 
thatA <y< ZF S-cl(Y) <p. 


Proof. Let A € SFM;C(S) and pw € SFM,O(S) such that A < 
Lt. Then (1s — 1) € SFM{C(S). Hence A q (15 — L). Since 
(S,.7) isa S.F.S-min-n space, there exist y,d € SFM;O(S) 
such that A < y, (ls —p) < 6 and yq 6. Now yq‘6 implies 
¥ < (1s — 5). This implies Y.F.A-cl(Y) < .AFS-cl(1s — 
6) = ly—6 since (ls—6) € AF ES(S). Hence A.F.S- 
cl(y) < (1s — 6). Also we have (1s — 1) < 6. This implies 
(ls—6) <u. Thus YF.S-cl(y) < (1s — 5) < UW. Therefore 
<< SF S-CUY) < y. 


Definition 4.2. A .1.7./-structure space (S,.%) is termed 
S -fuzzy-semiring-minimal-c-normal (in short 1 .F .SA-min- 
c-n) if for every A, up € SFM;C(S) such that A q/p, there exist 
¥,56€ SFO S(S) such thata<y,u<dandyq6. 


Proposition 4.2. Let (S,.%) be a Y.4.A-structure space. 
Then the following statements are equivalent : 


(i) (S,.7) isa AF.A-min-c-n space. 


(ii) For every A € SFM;C(S) and uw € SFM,O(S) such that 
A <p, there exists y€ YF OS(S) such thata <y< 
SF SAP-AUY) <M. 


(iii) For every A, € SFM;C(S) such that A pW, there exist 
7,6 € SFO S(S) with yq6 such thata < y, AF S- 
cl(y) du and u <6, AF.SF-cl(5) fA. 


(iv) For every A, € SFM;C(S) such that A q pL, there exist 
7,6 € SF OS(S) with yq6 such thata <y,u<6 
and AF .S-cl(y) ( LF SL-cl(8). 


Proof. (i) => (ii) Let A € SFM;C(S) and up € SFM,O(S) such 
that A <p. Then (1s — 1) € SFM;C(S). Hence A q (15 — 1). 
Since (S,.%) isa AF.f-min-c-n space, there exist 7,6 € 
SF CSS) such that A < y, (ls — pm) < 6 and y qd. Now 
y q 6 implies y < (1s — 5). This implies A F.A-cl(y) < 
SF S-ci(1s— 6) = 1s — 4. Since (ls —5) € AFC S(S). 
Hence Y.F.S-cl(yY) < (1s — 5). Also we have (1s — 1) < 6. 
This implies (ly —5) < pw. Thus YF.S-(Y) < (1s —6) < yu. 
ThereforeA <y< SF SF-cl(Y) <p. 

(ii) > (iii) Let A, € SFM;C(S) with A qu. This implies 
A < (1s—), where (1s — 2) € SFM,O(S). By (ii), there 
exists y€ YAO. S(S) such thata <y< AFS-cl(y) < 
(ls—pw). Now AF.S-cl(y) < (1s — HW) implies Y.F.7- 
cl(y) qu. Let 6 =1s— AS F.S-cl(y). Then uw < 5 < (lg — 
¥) < (1s —A). Since (ls —y) € PSF ES(S), U< SF S- 
cl(6) < (ls—Y) < (ls—A). Now YF.S-cl(d) < (1s—A) 
implies YY .S7-cl(5) A and it is apparent that y 76. 

(iii) > (iv) Let A, u © SFM;C(S) with A qu. By (iii), there 
exist y, 6 € PF OS(S) with yq 6 such thata < y, u <6, 
U<(s—-A%F.SA-cl(y)) and. SF.S-cl(5) < (1s—A). It is 
apparent that .Y.F.S-cl(d) f SF S-cl(Y). 
(iv) = (i) The proof is apparent. 
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Proposition 4.3. Let (S,, .%,) and ($2, 2) be any two. YF S- 
structure spaces. Let f : ($1, .“) — (S2, %) be a bijective, 
SF S-min-ir and SY Ff S/-structure-open function. If (S}, 
SYi)isa SF S-min-c-n space, then ($2, .%) isa AF S- 


min-c-n space. 


Proof. Let A,u € SFM;C(S2) such that A qu. As f is 
S FS -min-ir, f-'(A), f-!(u) € SFMiC(S1). Also f~!(A) 
d f~'(w). Since ($1, -“) is a .Y.F.S-min-c-n space, there 
exist y,6 € YF OS(S) such that f-'(A) < y, fo! (w) < 6 
and yq 6. As f is “AF.S-structure-open, f(y), f(d) € 
SY FOSS). Now f(A) < yimplies 4 < f(y), f-() < 
6 implies np < f(6) since f is bijective and also y q 6 im- 
plies f(y) q f(6). Thus for every A,u € SFM;C(S2) such 
that A q pL, there exist f(y), f(6) € YF OSL (S2) such that 
A< f(y), MS f(6) and f(y) g f(5). Hence (So, 2) is a 
SF .S-min-c-n space. 


Definition 4.3. Let (S,, .“,) and (Sp, 2) be any two YF .S- 
structure spaces. A function f : (S}, .“) > (S2, %) is termed 
S -fuzzy-semiring-strongly-minimal-closed (in short YF .S- 
s-min-c) if f(A) € SFM;C(S2) for every A € SFM;C(S)). 


Proposition 4.4. Let (S,,.%,) and ($2, %2) be any two. AF .S- 
structure spaces. Let f : (S1, .“) > (S2, %) be a bijective, 
SY F SF -structure-continuous and .Y.F¥.Y-s-min-c function. 
If (S2, %) isa AFS-min-c-n space, then (S;, 4) is a 
S F S-min-c-n space. 


Proof. Let A,u € SFM;C(S,) such thata qu. As f is 
SF S-s-min-c, f(A), f (MW) € SFM;C(S2). Also f(A) d f(L). 
Since (S2, .%) is a. “F.S-min-c-n space, there exist 
7,6 € SFOS (Sz) such that f(A) < y, f(u) < 6 and y qd 
5. As f is AF.f-structure-continuous, f—! (7), f~'(5) € 
S FOS (Si). Now f(A) < yimplies 4< f(y), fu) <5 
implies u < f—'(68) since f is bijective and also y q 6 implies 
f-'(y) df71(6). Thus for every 2, € SFM;C(S;) such that 
A qu, there exist f~'(y), f-1(5) € YFEOS(S)) such that 
A<fo'(y), MH < f7'(8) and f7l'(y) ¢ f-'(5). Hence (S1, 
Y)isa AF S-min-c-n space. 


Definition 4.4. Let (S,, .“) and (Sz, %) be any two YF .S- 
structure spaces. A function f : ($1, .“) + (S2, %) is termed 
S -fuzzy-semiring-minimal-open (in short .Y.F.A-min-o) if 
f(A) € SFOS (Sy) for every A € SFM;O(S,) 


Proposition 4.5. Let (S,, .“,) and ($2, %2) be any two. AF .S- 
structure spaces. Let f : (S}, .“) — (So, -%) be a bijective, 
SF SF-min-o and SY S-min-ir function. If (S;, 4) is 
a SF SL-min-n space, then ($2, %) is a AFSA-min-c-n 
space. 


Proof. Let A,u € SFM;C(S2) such that A qu. As f is 
SF S-min-ir, f—'(A), f—'(w) € SFM,C(S}). Also f~!(A) 
df! (). Since (S|, .“%) isa AF .L-min-n space, there exist 
y, 5 € SFM;O(S) such that f-'(A) < y, f-!(u) < 6 and yd 
6. As fis “.F.S-min-o, f(y), f(b) € SFOS (Sz). Since 

Sie 


“y 
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f is bijective f—'(A) < yimplies A < f(y), f-!(w) < 6 im- 
plies u < f(d) and also y ¢ 6 implies f(y) q f(6). Thus for 
every A,u © SFM;C(S2) such that A q w, there exist f(7), 
f(d) € SFOS (Sz) such that A < f(y), u< f(d) and f(y 
qd f (6). Hence (S2, .%) isa A F-S-min-c-n space. 


Proposition 4.6. Let (5S, .“) and (S2, .%) be any two YF .S- 
structure spaces. Let f : ($1, .“) — (S2, %) be a bijective, 
S F S-s-min-o and YF .S-min-ir function. If (S,;,.“4) is a 
SF S-min-n space, then (Sz, .%) isa AF S-min-n space. 


Proof. The proof is similar to that of Proposition 4.5. 


Proposition 4.7. Let (5S), .“) and (S2, .%) be any two YF .S- 
structure spaces. Let f : ($1, .“) — (S2, %) be a bijective, 
S F SF-min-continuous and .Y.FY.Sf-s-min-c function. If (So, 
Sy)isa LF S-min-n space, then ($1, .%) isa AF S-min- 
c-n space. 


Proof. Let A,u € SFM;C(S) such that A qu. As f is 
SF S-s-min-c, f(A), f() € SFM;C(S2). Also f(A) df f(L). 
Since (S2, -%) isa Y.F.f-min-n space, there exist y,6d € 
SFM;O(S2) such that f(A) < y, f(u) < 6 and yq6. As f 
is Y F.S-min-continuous, f—'(7), f-'(6) € AF ES(S\). 
Since f is bijective, f(A) < yimplies A < f~!(y), f(u) <6 
implies u < f—'(5) and also yq6 implies f—'(y) q f~'(6). 
Thus for every 2,u € SFM;C(S,) such that A q p, there ex- 
ist f-'(y), f-'(6) € AFOS(S,) such that A < f(y), 
wu < f—'(6) and f-'(y) q f7'(6). Hence (S1, A) is a 
S F S-min-c-n space. 


Proposition 4.8. Let (5S, .“) and (S2, .%) be any two YF S- 
structure spaces. Let f : ($1, .“) — (S2, %) be a bijective, 
S F S-min-ir and SF S-s-min-c function. If (So, -%) is a 
SF S-min-n space, then (S|, .“4) isa AFS-min-n space. 


Proof. The proof is similar to that of Proposition 4.7. 
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